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ABSTRACT 

Newsworthy e v e n t s  and a c t i v i t i e s  which o c c u r  
d u r i n g  manned s p a c e f l i g h t  m i s s i o n s  are  made a v a i l a b l e  t o  
t h e  news media by t h e  P u b l i c  Affairs  O f f i c e r  ( P A O )  a t  
t h e  Manned S p a c e c r a f t  C e n t e r  (MSC). T h i s  memorandum 
d e s c r i b e s  t h e  t e l e v i s i o n  v ideo  i n t e r f a c e  between MSC and 
t h e  commercial  t e l e v i s i o n  b r o a d c a s t i n g  ne tworks .  Scan- 
c o n v e r t e d  s p a c e c r a f t  v ideo  and MSC o r i g i n a t e d  v i d e o  are  
r e l e a s e d  by t h e  PA0 t o  a pool  formed by t h e  t h r e e  ma jo r  
t e l e v i s i o n  b r o a d c a s t i n g  networks.  The a c t u a l  MSC/news 
media t e l e v i s i o n  i n t e r f a c e  occur s  a t  t h e  o u t p u t  o f  a s e t  
o f  d i s t r i b u t i o n  a m p l i f i e r s  l o c a t e d  i n  B u i l d i n g  1 a t  YSC. 
The rrpoolrr  v i d e o  i s  s e n t  o f f - s i t e  u s i n g  MSC-owned f a c i l i -  
t i e s  t o  a T e l e v i s i o n  Opera t ions  Cen te r  ( T O C )  i n  Houston, 
Texas.  From Houston t h e  v ideo  s i g n a l  i s  s e n t  t o  a s i m i l a r  
TOC i n  N e w  York C i t y  ( v i a  commercial microwave r e l a y )  
where i t  i s  d i s t r i b u t e d  t o  each of t h e  t e l e v i s i o n  ne tworks .  
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MEMORANDUM FOR FILE 

I n t r o d u c t i o n  

Newsworthy e v e n t s  and a c t i v i t i e s  which o c c u r  
d u r i n g  manned s p a c e f l i g h t  mi s s ions  are  made a v a i l a b l e  t o  
t h e  news media i n  r e a l  or n e a r - r e a l  t i m e  by t h e  P u b l i c  
Affairs O f f i c e r  ( P A O )  a t  t he  Manned S p a c e c r a f t  C e n t e r  
( M S C )  a t  Houston, Texas.  These releases i n c l u d e  space-  
c r a f t  t e l e v i s i o n  and a u d i o ,  and Miss ion  C o n t r o l  C e n t e r  
( M C C )  s c e n e s  n a r r a t e d  by t he  PAO.  Releases o f  Dre-launch 
and launch  i n f o r m a t i o n  a r e  made by t h e  Kennedy Space C e n t e r  
( K S C ) .  

T h i s  memorandum d e s c r i b e s  t h e  t e l e v i s i o n  i n t e r -  
f a c e  between MSC and t h e  commercial t e l e v i s i o n  b r o a d c a s t i n g  
ne tworks  f o r  t h e  Apollo 8 and Apol lo  9 s p a c e c r a f t  t e l e v i s i o n  
t r a n s m i s s i o n s .  

Background 

The t e l e v i s i o n  sys t em on board  t h e  Apollo space-  
c r a f t  t r a n s m i t s  v i d e o  s i g n a l s  from t h e  s p a c e c r a f t  t o  Manned 
Space F l i g h t  Network ground s t a t i o n s  o v e r  t h e  U n i f i e d  S-Rand 
s y s t e m .  A t  a p p r o p r i a t e l y  i n s t r u m e n t e d  MSFN s t a t i o n s ,  ( u s u a l l y  
a t  Cape Kennedy, C a l i f o r n i a ,  and S p a i n )  t h e  r e c e i v e d  t e l e v i s i o n  
v i d e o  i s  conve r t ed  from t h e  Apollo t e l e v i s i o n  format  t o  t h e  
s t a n d a r d  commercial  t e l e v i s i o n  fo rma t .  The Apollo t e l e v i s i o n  
fo rma t  o f  t h e  s i g n a l  t r a n s m i t t e d  by t h e  s p a c e c r a f t  c o n s i s t s  
of  frames o f  320 l i n e s  ( n o n - i n t e r l a c e d )  a t  a r a t e  of  10-frames/ 
second  e t c .  The s t a n d a r d  commercial t e l e v i s i o n  format  i s  a 
525- l ine / f rame w i t h  a 2 : l  i n t e r l a c e  and a r a t e  o f  30-frames/ 
s econd .  The s c a n  conve r t ed  v ideo  i s  t r a n s m i t t e d  from t h e  
r e c e i v i n g  ground s t a t i o n ( s )  t o  MCC u s i n g  s t a n d a r d  commercial- 
t e l e v i s i o n  c i r c u i t s .  A t  MCC,  t h e  s p a c e c r a f t  t e l e v i s i o n  
v i d e o  from a l l  r e c e i v i n g  ground s t a t i o n s  i s  viewed b y  t h e  
F l i g h t  Opera t ions  D i v i s i o n  T e l e v i s i o n  E d i t o r  (FOD-TV) who 
s e l e c t s  t h e  b e s t  p r e s e n t a t i o n  a v a i l a b l e .  The s e l e c t e d  
p r e s e n t a t i o n  i s  t h e n  made a v a i l a b l e  t o  MCC F l i g h t  C o n t r o l l e r s ,  
PA0 and o t h e r  p e r s o n n e l  a t  MSC. 
and  o t h e r  MCC t e l e v i s i o n  v ideo  s i g n a l s  a v a i l a b l e  t o  a "pool"  
formed by  the  th ree  major  t e l e v i s i o n  networks ( A B C ,  CBS, and 

The PA0 makes t h e  s p a c e c r a f t  



BELLCOMM, INC. - 2 -  

N B C ) .  The p o o l  v i d e o  i s  r o u t e d  t o  a t e l e v i s i c n  o p e r a t i o n s  
c e n t e r  i n  N e w  York C i t y  where it i s  made a v a i l a b l e  t o  e a c h  
o f  t h e  networks for b r o a d c a s t  t o  t h e  g e n e r a l  p u b l i c .  Video 
c o n t r o l  equipment f o r  t h e  p o o l  f a c i l i t i e s  i s  p r o v i d e d  by 
one of  t h e  b r o a d c a s t i n g  networks on a r o t a t i n g  basis  from 
m i s s i o n  t o  mis s ion .  

PA0 T e l e v i s i o n  S i g n a l  Rout inq  

Rout ing  of P A 0  t e l e v i s i o n  v i d e o  s i g n a l  i n p u t s  and 
t h e  PA0 "celease" v i d e o  w i t h i n  MSC i s  shown i n  F i g u r e  I .  The 
PA0 s w i t c h i n g  m a t r i x  (20 i n p u t s  by 5 o u t p u t s )  a l s o  r e c e i v e s  
t e l e v i s i o n  v i d e o  i n p u t s  from w i t h i n  t h e  MCC and from t h e  
Kennedy S p a c e c r a f t  Cen te r  as l i s t e d  i n  T a b l e  I .  Apollo 
s p a c e c r a f t  t e l e v i s i o n  s i g n a l s  ( i n  s t a n d a r d  525- l ine  f o r m a t )  
are r e c e i v e d  from t h e  Merritt I s l a n d  s t a t i o n  (GMIL) a t  K S C ,  
t h e  Golds tone ,  C a l i f o r n i a  s t a t i o n ,  and t h e  Madrid,  S p a i n  
s t a t i o n .  These i n p u t s  are r o u t e d  t o  t h e  FOD-TV E d i t o r  i n p u t -  
s e l e c t  m a t r i x *  where t h e  desired i n p u t  s i g n a l  i s  s e l e c t e d  f o r  
p r e s e n t a t i o n  t o  t h e  PA0 s w i t c h i n g  m a t r i x  and t o  t he  F l i g h t  
C o n t r o l  Team and o t h e r  p e r s o n n e l  a t  MSC. Other  t e l e v i s i o n  
v i d e o  i n p u t s  i n c l u d e  PA0 cameras p r o v i d i n g  views of  t h e  
Miss ion  Opera t ions  C o n t r o l  Room and t h e  o u t p u t  o f  v i d e o  
tape r e c o r d e r s .  

The o u t p u t s  o f  t h e  PA0 s w i t c h i n g  m a t r i x  are  l i s t e d  
i r i  Tab le  I a l s o .  O f  i n t e r e s t  i s  t h e  "P.40 Release" o u t p u t  
which makes t h e  t e l e v i s i o n  v ideo  s i g n a l s  a v a i l a b l e  t o  t h e  
news media. T h i s  s i g n a l  p a t h  g o e s  th rough  a PA0 Enable  Relay 
which i s  c o n t r o l l e d  by b o t h  t h e  PA0 and t h e  FUU-TV E d i t o r ,  
w i t h  t h e  l a t t e r  hav ing  o v e r r i d e  c a p a b i l i t y  for e d i t i n g  
p u r p o s e s .  From t h e  PA0 Enable Relay ,  t h e  s i g n a l  l e a v e s  t h e  
MCC and goes t o  t h e  Southwestern B e l l  Telephone Company 
f a c i l i t y  a t  MSC ( B u i l d i n g  4 7 )  and t o  t h e  MSC t e l e v i s i o n  
c o n t r o l  c e n t e r  i n  Bu i ld ing  8. A d iagram showing t h e  
t e l e v i s i o n  a u d i o  and v ideo  cab le s  l a y o u t  from B u i l d i n g  8 
i s  p r e s e n t e d  as F i g u r e  11. 

*Note: The FOD-TV E d i t o r  i n p u t - s e l e c t  m a t r i x  was n o t  
i n s t a l l e d  d u r i n g  t h e  Apollo 7 m i s s i o n .  S p a c e c r a f t  t e l e v i s i o n  
s i g n a l s  were r o u t e d  d i r e c t  t o  t h e  PA0 s w i t c h i n g  m a t r i x  where 
s e l e c t i o n  was made b y  t h e  FOD-TV E d i t o r .  
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I n  B u i l d i n g  4 7  t h e  s i g n a l  i s  r o u t e d  t o  a v i d e o  s w i t c h e r  
which i s  used as a d i s t r i b u t i o n  a m p l i f i e r .  Also coming i n t o  
B u i l d i n g  47  and r o u t e d  t o  a d i s t r i b u t i o n  a m p l i f i e r  c o n f i g u r e d  
v ideo- swi t che r  i s  t h e  "PA0 Clock" t e l e v i s i o n  v ideo .  Some o f  
t h e  o u t p u t s  of t h e  B u i l d i n g  47 swi tchers  are s e n t  t o  news 
media mon i to r ing  and o p e r a t i o n s  l o c a t i o n s  i n  t h e  Nassau Bay 
Development area ( a d j a c e n t  t o  b u t  e x t e r n a l  t o  M S C )  for mon- 
i t o r i n g  pu rposes  on ly .  The PA0 Release and PA0 Clock v i d e o  
are r o u t e d  t o  t h e  MSC Auditorium ( B u i l d i n g  1) v i a  a " t i e -  
p o i n t "  l o c a t e d  i n  a t e l e p h o n e  equipment room i n  B u i l d i n g  2 
a t  M S C .  A t  B u i l d i n g  1 a d d i t i o n a l  moni tor -only  taps  are  
p r o v i d e d  f o r  t h e  news media and NASA p e r s o n n e l .  The news 
media "pool  van" i s  l o c a t e d  o u t s i d e  o f  B u i l d i n g  1 and 
c o a x i a l  l i n e s  are used t o  connect  t h e  two t e l e v i s i o n  s i g n a l s  
t o  t h e  van-input connec t ions .  The o u t p u t  of t h e  p o o l  van 
i s  a s i n g l e  t e l e v i s i o n  v i d e o  s i g n a l  which i s  r o u t e d  t h r o u g h  
B u i l d i n g  1 t o  B u i l d i n g  4 7  where i t  i s  s e n t  t o  t h e  Houston 
T e l e v i s i o n  O p e r a t i o n s  C e n t e r  ( T O C )  v i a  a n  L-3 Carrier S y s t e m  
o v e r  b u r i e d  c a b l e s .  From Houston t h e  t e l e v i s i o n  s i g n a l s  
are r o u t e d  t o  N e w  York v i a  microwave re lay .  

The a c t u a l  MSC/News Media t e l e v i s i o n  i n t e r f a c e  
o c c u r s  a t  t h e  o u t p u t  of  t h e  d i s t r i b u t i o n  ampl i f i e r s  i n  
B u i l d i n g  1 which feed  t h e  pool  van. The f a c i l i t i e s  u sed  
t o  connec t  t h e  p o o l  van t o  t h e  Houston TOC are  MSC-owned 
b u t  are  p a i d  f o r  by t h e  news media.  The p o o l  v ideo  and 
o t h e r  u n i l a t e r a l  v ideo  (programming o r i g i n a t e d  b y  only  one 
o f  t h e  ne tworks )  are  t r a n s m i t t e d  t o  t h e  Houston TOC u s i n g  
spare channe l s  a v a i l a b l e  i n  t h e  L-3 c a r r i e r  s y s t e m  c o n n e c t i n g  
MSC t o  t h e  Houston Long Lines  Of f i ce .  The news media a re  
a l lowed  t o  u t i l i z e  t h e s e  spa re -channe l  f a c i l i t i e s  w i t h  t h e  
u n d e r s t a n d i n g  tha t  N A S A  w i l l  have p r i o r i t y  on t h e  u t i l i z a t i o n  
o f  t h e  s y s t e m  i n  t h e  e v e n t  o f  any m a l f u n c t i o n s  or o t h e r  
problems.  

2 0  34-HK-s j s 
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TABLE I 

1 
2 

3 
4 

5 
6 
7 
a 
9 
10 

11 
12 

13 
14 
15 
16 
17  
18 
1 9  
20 

PA0 S w i t c h i n g  Matr ix  I n p u t s  and Ou tpu t s  

I n p u t  Channel Output  Channel 

K S C  T e l e v i s i o n  1 Video Tape Recorde r  #1 I n p u t  
PA0 Re tu rn  2 Video Tape Recorder  #2  I n p u t  
S t a n d a r d s  Conver t e r  Output 3 PA0 Release 
Second Floor World Map 4 T e l e v i s i o n  Monitor  
S t a n d a r d s  Conver t e r  Output 5 T e l e v i s i o n  Monitor  
S t a n d a r d s  Conver t e r  Output 
FOD-TV E d i t o r  Output 
T h i r d  F l o o r  World Map 
T h i r d  F l o o r  PA0 Rear Camera 
Second F l o o r  PA0 Rear Camera 

Video Tape Recorder  #1 Output 
Video Tape Recorder  # 2  Output 

( u n i d e n t i f i e d  i n p u t )  
( u n i d e n t i f i e d  i n p u t )  
( b l a n k )  

S p e c i a l  E f f e c t s  Output 
T h i r d  F l o o r  PA0 F ron t  Camera 
Second F l o o r  PA0 F ron t  Camera 

( b l a n k )  
( b l a n k )  
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